 B-globin Gene Exercise



Name:__________________________

1. Which DNA strand is the coding strand, red or black? Which is the template strand? How did you determine this?
2. Why are there 3 different amino acid sequences listed under the DNA?
3. What does the star (*) stand for?


4. The top list of amino acids is reading frame a and starts with T F A; the second reading frame is b and starts with amino acids H L L; the third reading frame is c and starts with amino acids I C F. 
The hemoglobin gene consists 3 exons. 


a) Which reading frame is used in exon 1  _____


b) Which reading frame is used in exon 2  _____


c) Which reading frame is used in exon 3  _____ 
5.  Does the ribosome actually switch reading frames as it translates this mRNA to protein? Explain how this works such that a correctly sequenced B-globin protein is produced.

6. Do spliceosomes only cut the pre-mRNA at the end of a group of three?  

7.  Do you think all introns are spliced out by the same spliceosome structure or does each gene have its own unique spliceosome? EXPLAIN

8. Why would higher animals adopt this complicated mechanism to encode the information for making proteins? Give an example you learned about that shows how this works.
[image: image1.png]R

~

N

H

\

N—HwQ
\

S
/ »—N

N='
o}

A-T base pair

Me

R

5) mimH—N
y
BTN
N= N
N—HO
H
G-C base pair



9. Think about the hydrogen bonds between A-T and G-C pairs. Why might TATA boxes provide a spot for DNA to open during transcription?

10. Can mutations in the DNA destroy a splice site? What would the consequences be for the protein?

11. Can mutations in the DNA create new splice sites? If so, what is the consequence for the protein?

                       Modified from: Holtzclaw & Holtzclaw handout Cherry Creek SI 2012

